Supplemental Experimental Procedures Production and coupling of ubiquitin affinity proteins
The M1-AP tool compound is based on the coding sequence of OTULIN (aa58-352; C129A), cloned from cDNA isolated from K562 cells. The coding sequence of the K63-AP tool compound is based on the tUIM(Rx3(A7)) construct described previously (Sims et al., 2012) and was synthesized by Life Technologies. Coding sequences were cloned into pH6HTC His6HaloTag® T7 Vector (Promega) using XhoI and XbaI restriction sites. Total ubiquitin binding protein is derived from the UIM (aa147-198) of Rabex5 and synthesized (Life Technologies) as tandem repeat and integrated into pH6HTC His6HaloTag® T7 Vector (Promega) using XhoI and XbaI restriction sites. Expression vectors were transformed into competent BL21 (DE3) bacteria. Halo-tagged proteins were expressed using 2YT Broth auto induction medium (ForMedium) according to the manufacturer's recommendation. Bacteria were resuspended in bacteria lysis buffer (50 mM HEPES, pH 7.6, 150 mM NaCl, 100 µg/ml Lysozyme) and sonicated for one minute. Lysates were then cleared by centrifugation at 25,000 rpm for 45 minutes. Cleared lysates were aliquoted and frozen at -20°C. Aliquots were then used to freshly couple HALO-tagged ubiquitin affinity proteins to HALO-beads (Promega) according to the manufacturer's manual prior to experiment.
Production of deubiquitinases
Coding sequences for OTULIN or vOTU were cloned in frame after GST sequence in GEX6-P2 vector. Expression vectors were transformed into competent BL21 (DE3) bacteria. GSTtagged proteins were expressed as described above. GST-tagged deubiquitinases were purified using Glutathione agarose beads (Sigma) according to manufacturer's manual.
Beads were washed three times with DUB-buffer (50mM HEPES, pH 7.6, 150mM NaCl, 5mM DTT). PreScission protease (GE Healthcare) was added (160 U per 1ml of beads, 4°C, overnight) in order to remove the GST-tag and to elute the proteins. Protein concentration was measured with a Nanodrop 2000 (Thermo Scientific), glycerol was added to final concentration 20% and samples were aliquoted and stored at -80°C. Recombinant human CYLD (aa583-956) was produced essentially as described previously (Komander et al., 2008) .
Production of recombinant TNF
The coding sequences of TAP-TNF, consisting of a His-tag followed by 3x Flag-tag, a PreScission cleavage site and 2x Strep-tag II and the extracellular portion of TNF (aa78-233), or His-TNF (aa78-233) were inserted in pQE30 vector. Expression vectors were transformed into competent BL21 (DE3) bacteria and expression of proteins was induced by 1mM IPTG overnight. Bacterial pellets were resuspended in bacterial lysis buffer (50 mM Tris, pH 7.4, 0.5 % Triton X-100, 200 mM NaCl, 100 mM KCl, 10% glycerol, 40 mM imidazole, 200 μg/ml lysozyme, 70 μM AEBSF, 5 μM mM E-64, 1.2 μg/ml aprotinin, 1 μM pepstatin A, 5 U/ml benzonase, 2 mM β-mercaptoethanol), sonicated, cleared by centrifugation at 13,300 rpm, 30 min, 4°C, purified on His GraviTrap TALON columns (GE Healthcare), eluted with 500 mM imidazole and dialysed against storage buffer (50 mM Tris, pH 7.4, 100 mM NaCl, 0.02% Tween, 2 mM DTT, 0.5 M arginine). Protein concentration was determined with a Nanodrop 2000 (Thermo Scientific), samples were aliqoted and stored at -20°C.
Isolation of ubiquitin conjugates from cell lysates
Cells were lysed in denaturing SDS containing AP-lysis buffer (30 mM Tris-HCl, pH 7.4, 120 mM NaCl, 2 mM EDTA, 2 mM KCl, 0.5% CHAPS, 1%SDS, 50 mM NaF, 5 mM Na 3 VO 4 , 1x COMPLETE protease-inhibitor cocktail (Roche)). After incubation of lysates on ice for 10 min, samples were sonicated for 10 s and cleared by centrifugation at 13,500 rpm for 30 minutes. Samples were then diluted with AP-lysis buffer without SDS in order to reduce SDS concentration down to 0.1%. HALO-beads (10 μl per sample) freshly pre-coupled with either total ubiquitin, M1-or K63-linkage specific recombinant affinity protein were then added.
Samples were incubated overnight at 4°C, beads were washed three times with AP-lysis buffer without SDS, protease-and phosphatase-inhibitors and proteins were either eluted from beads by boiling of the beads in LDS sample buffer or subjected to 'in vitro deubiquitination assay'.
In vitro deubiquitination assay
Isolated ubiquitin conjugates from cell lysates were prepared as described above. Beads were resuspended in DUB-buffer (50 mM HEPES, pH7.6, 150 mM NaCl, 5 mM DTT) and 1 µM of recombinant deubiquitinase was added; untreated samples served as controls. The assays were carried out at 37°C for 1 hour. The reaction was stopped and proteins were eluted by boiling of the beads in reducing sample buffer.
Cell activation and immunoprecipitation
For TNF-RSC preparation, cells were washed with PBS, resuspended in serum-free medium and stimulated with TAP-TNF for the indicated times. Cells were lysed in IP-lysis buffer (30 mM Tris-HCl, pH 7.4, 120 mM NaCl, 2 mM EDTA, 2 mM KCl, 10% Glycerol, 1% Triton X-100, 50 mM NaF, 5 mM Na 3 VO 4 , 1x COMPLETE protease-inhibitor cocktail (Roche)) at 4°C for 1 hour. TAP-TNF (500ng) was added to the lysates of non-stimulated control samples.
Subsequently, the lysates were centrifuged at 13,300 rpm for 20 min and the TNF-RSC was 
Cell death analysis
Cells were treated with 200ng/ml TNF or in combination with 20μM zVAD-fmk (Abcam) and/or 10μM Nec-1s (Biovision) for 24 hours. Supernatant was collected and remaining live cells were trypsinized. Supernatant and detached cells were combined and centrifuged at 2,500rpm for 10 minutes. The pellet was then resuspended in PBS containing 5μg/ml Propidium iodide (Sigma). The cell staining was analyzed by FACS (BD Accuri C6). Data is presented as mean ± SEM (n = 3), statistics were performed using T-test.
Real-time RT-PCR analysis
HeLa cells were left untreated or treated with 100 ng/ml TNF for the indicated times. Total RNA was isolated from 1 x 10 6 cells using the RNeasy Mini Kit (Qiagen) according to the manufacturer's protocol. Subsequently, cDNA was generated from total RNA using the after transfection, the medium was replaced and viral supernatants were collected at day three. Viral supernatants were passed through 0.45 μm filter, added to cells in the presence of polybrene at 6 μg/ml before cells were subjected to spinfection (2500 rpm, 45 min, 30°C).
EGFP-positive cells were isolated using MoFlo FACS (Beckman Coulter) to more than 95% purity.
Production of knockout cell lines
Messenger RNA encoding zing finger nucleases targeting exon 4 of RNF31 (HOIP) (target sequences were cactggagcagctgt and gacaaggttgaagatgat) or exon 3 of RBCK1 (HOIL-1) (target sequences were ccaccagtcttgcagcag and gattgggcagcggctggca) from Sigma were electroporated in cells using AMAXA (Lonza) according to manufacturer instruction. Single 
Isolation of Bone Marrow Derived Macrophages (BMDMs)
For preparation of BMDMs, 8 week old mice were sacrificed. Hind legs were removed and bones were separated from muscle tissue. Femur and tibia were opened on each site and bone marrow was flushed out using a 25-gauge needle and syringe. Cells were then resuspended in RPMI medium containing 10%FCS, 1% penicillin/streptomycin (Invitrogen) and 10% conditioned medium from L929 cells and passed through a cell strainer.
Subsequently, cells were plated in a 12-well plate. The conditioned medium was replaced every two days and cells were incubated for seven days before the experiment.
Tandem affinity purification and mass spectrometry analysis 
